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(54) Bidirectional communication system 

(57) A bidirectional communication system for com- 
municating signals between a master device (1) and a 
slave device (2) connected by a single wire (3), in wtiich 
the master device (1) Includes a voltage signal generator 
(4) for generating voltage signals to be transmitted to the 
slave device (2) over the wire (3). a current sensor (6) for 
sensing cun'ent consumed on the wire (3), and a 
received signal generator (14, 19) for generating 



received signals con^esponding to the sensed cunrent 
consumption. The slave device (2) includes a receiver 
(7) for receiving the voltage signals transmitted over tiie 
wire and produdng received data therefrom, and a cur- 
rent consuming device (8) for consuming current from 
the wire (3) in con-espondence with a signal to be trans- 
mitted to the master device (1). 
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Description 

FIELD OF THE INVENTION 

Tliis invention relates to bidirectional oomnriunica- 
tion systems. 

BACKGROUND OF THE INVENTION 

Known communication systems transfer either cur* 
rent or voltage between the communicating devices. 
Basically, a transmitting device sends data serially, by a 
series of voltage, or current, levels, which the receiving 
device decodes. Such a system requires a single wire 
per data transfer channel. If it is desired to communicate 
bidirectionally (in full duplex mode), two wires must be 
provided, one for each direction. 

It is also known to use modulation techniques, such 
as time or frequency division multiplexing in order to have 
bidirectional communication over a single wire. However, 
these techniques require a modulator and a demodulator 
at each end. Such modulator/demodulators (modems) 
are usually relatively complex and require special fitters 
and higher bandwidths, which lowers the noise immunity 
of the system. 

It is therefore an object of the present invention to 
provide a bidirectional communication system which 
overcomes, or at least reduces, the disadvantages of 
known systems. 

BRIEF SUMMARY OF THE INVENTION 

Accordingly, the invention provides a k»directional 
communication system fbr communicating signals 
between a master device and a slave device connected 
by a single wire, wherein: 

the nmster device comprises a vottage signal 
generator fbr generating vottage signals to be transmit- 
ted to the slave device over the wire, a cun^ent sensor for 
sensing current consumed on the wire, and a received 
signal generator fbr generating received signals corre- 
sponding to tiie sensed current consumption; 

the slave device comprises means for receiving 
the voltage signals transmitted over the wire, and current 
consuming means for consuming current from tfie wire 
in correspondence with a signal to be transmitted to the 
master device. 

In one preferred embodiment a plurality of slave 
devices are connected to the master device by ttie same 
single wire. Preferably, tiie signals are digital, but they 
could, alternatively, be analog, for example audio sig- 
nals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

One embodiment of tiie Invention will now be more 
fully described, by way of example, with reference to the 
drawings, of which: 



FIG. 1 shows a block schematic diagram of a master 
device; and 

FIG. 2 shows a block schematic diagram of a slave 
device for oommurocating with the master device of 
5 FIG. 1 over a single wire. 

DETAILED DESCRIPTION 

According to one embodiment of the invention, a 

10 bidirectional communication system includes a master 
device 1, as shown in FIG. 1, and one or more slave 
devices 2, as shown in FIG. 2, connected to the master 
device 1 by a single wire line 3. 

As shown in FIG. 1 , the master device 1 includes an 

15 operational amplifier 4 coupled to receive at one input 
data to be transmitted (TDX), which has been biased by 
an offset vottage Vqff via an adder 5. The ottier input of 
tiie operational an^lfler 4 Is coupled to receive voltage 
signals being passed to the line 3 in the form of a feed- 

20 back arrangement The operational amplifier 4 converts 
the data to be transmitted (TDX) into voltage levels which 
correspond to the appropriate logic level of the data. For 
example, a logical "1 " can be at 1 5 V and a logical "0" at 
8 V The vottage levels output from tiie operational anpli- 

25 tier are then passed for transmission down the line 3 via 

. a cunrent sensing resistor 6. 

As shown in FIG. 2, the slave device 2 receives tiie 
voltage signals from the line 3 and translates tiiem back 
into logical levels using a comparator 7 having one input 

30 coupled to receive the signals from the line 3 and a sec- 
ond input coupled to a first voltage reference source 
Vp£p^ . The output of the comparator 7 tiius produces tiie 
received data signals RXD. The comparator 7 has hys- 
teresis to increase noise immunity. 

35 In order to transmit data (TXD) down tiie line back 
to the master device 1. the slave devrce is provided witii 
a voltage to current converter 8 which consumes current 
from the line 3 according to the logic level required to be 
transmitted. The converter 8 includes a comparator 9 

40 having one input coupled to receive the data to be tians- 
mitted (TDX) and a second input coupled to a second 
voltage reference source VpEP2. The output of tiie com- 
parator 9 is used, via resistor 10, to control the base of 
a transistor 1 1 . whose collector is coupled to the line 3 

45 and whose emitter is coupled to ground reference poten- 
tial via a current sinking resistor 12 having resistance 
value Rs. A Zener diode 1 3 is also coupled between tiie 
base of transistor 1 1 and ground reference potential so 
tiiat tiie current 1 on line 3 is given by: 

50 
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where V^ Is tiie voltage across the Zener diode 13 and 
Vbe is the base emitter voltage of tiie transistor 1 1 . Thus, 
tiie cunrent sinking resistor 12 Is alternately switched into 
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and out of electrical connection with the line 3 by the tran- 
sista 1 1 being alternately conducting and non-conduct- 
ing. When the resistor 12 is connected to the line 3» it 
sinks current from the line so that current on the line is 
alternately consumed and not consumed. Of course, the s 
current itself is provided on the line by the master device 
1. not the slave device 2, which does not generate cur- 
rent itself. 

The current level on the line 3 is sensed by the mas- 
ter device 1 by means of the current sensing resistor 6, to 
as best shown in FIG. 1 . The current across this resistor 
6 is passed to the inputs of an operational amplifier 14 
via resistors 15 and 16. with the negative input receiving 
the current on the line side of the resistor 6 and being 
coupled in a feedback arrangement via a resistor 1 7 to is 
the output of the amplifier 14, and the positive input 
receiving the current from the other side of the resistor 
6 and being coupled to a ground reference potential via 
aresistor 18. The output of the amplifier 14 thus provides 
a signal Indicating the amplitude of current flow in the 20 
line 3. This signal is passed to a further voltage translator 
1 9. which translates the signals into received data (RXD) 
logical levels, for example, a current level on the line of 
less than 1 0 mA can be equated with a logical "0' and a 
current level of more than 20 mA can be equated with a ^ 
logical Again, both the voltage translator 1 9 and the 
amplifier 14 incorporate hysteresis in order to control 
their noise Immunity. 

The current signals on the line and the voltage sig- 
nals are generally of different frequencies. Since the 30 
slave device does not generate the current, the invention 
allows a system having a number of slave devices all 
communicating with the one master device on a polling 
basis. For example, the master device can send out a 
request, v^'ch can be read by all the slave devices even 3S 
though only one will respond at any one time. 

It vnll be appreciated that although only one partic- 
ular embodiment of the invention has been descn'bed in 
detail, various modifications and improvements can be 
made by a person skilled in the art without departing from 40 
the scope of the present invention. 

Claims 

1 . A bidirectional communication system for communi- 45 
eating signals between a master device and a slave 
device connected by a single wire, wherein: 

the master device comprises a voltage signal 
generator for generating voltage signals to be trans- 
mitted to the slave device over the wire, a current so 
sensor for sensing current consumed on the wire, 
and a received signal generator for generating 
received signals con^esponding to the sensed cur- 
rent consumption: 

tiie slave device comprises means for receiv- 55 
ing the voltage signals transmitted overthe wire, and 
current consuming means for consuming current 
from the wire in con-espondence with a signal to be 
transmitted to the master device. 
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2. A bidirectional communication system according to 
daim 1, wherein said cunrerrt sensor corrprises a 
resistor coupled in series in the wire and an amplifier 
coupled to receive signals from either side of the 
resistor to produce output signals con-esponding to 
the cun-ent on the wire. 

3. A bidirectional communication system according to 
^ther daim 1 or daim 2, wherein said current con- 
suming means comprises a cun'ent sink coupled to 
the wire via a controllable switch whereby the current 
sink consumes current from the wire according to 
the signal to be transmitted by the slave device. 

4. A bidirectional communication system accading to 
daim 3, wherein said controllable switch comprises 
a transistor whose base is controlled by the level of 
the signal to be transmitted by the slave device. 

5. A bidirectional communication system according to 
any preceding daim, wherein a plurality of slave 
devices are connected to the master device by the 
same single wire. 

6. A bidirectional communication system according to 
any preceding daim. wherein the signals are digital. 

7. A bidirectional communication system according to 
any one of claims 1 to 5. wherein the signals are ana- 
log. 

8. A bidirectional communication system according to 
daim 7. wherein the signals are audio signals. 

9. A master device for use in a bidirectional communi- 
cation system comprising a voltage signal generator 
for generating voltage signals to be transmitted to a 
slave device over a single wire, a current sensor for 
sensing current consumed on the wire, and a 
received signal generator for generating received 
signals coresponding to the sensed current con- 
sumption. 

1 0. A slave device for use in a bidirectional communica- 
tion system comprising means for receiving voltage 
signals transmitted over a single wire, and cun^ent 
consuming means for consuming current from the 
wire in con-espondence with a signal to be transmit- 
ted to a master device. 
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